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1
ANALYZER AND ANALYZER CONTROL
METHOD

RELATED APPLICATIONS

This application claims priority from prior Japanese Pat-
ent Application No. 2018-185493, filed on Sep. 28, 2018,
entitled “Analyzer and Analyzer Control Method”, the entire
content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an analyzer and an
analyzer control method.

2. Description of the Related Art

Blood analysis such as blood coagulation analysis and
immune serum analysis is usually performed by use of an
analyzer. In general, in such an analyzer, a specimen in a
specimen container is injected into a container to be used at
the time of analysis, a reagent is injected into the container
to be mixed with the specimen, the container is heated and
then transported to an analysis unit, and analysis of the
specimen is performed.

Containers to be used in the analyzer described above are
stored in the analyzer in advance. Therefore, the analyzer
includes a storage part for storing a large number of empty
containers, and a transporter for transporting a container in
the storage part to a specimen injector or the like.

For example, as shown in FIG. 19, the analyzer described
in Japanese Laid-Open Patent Publication No. 2014-194349
includes a supply mechanism unit 500 which supplies
cuvettes serving as containers. The supply mechanism unit
500 includes a storage part 501 which stores a plurality of
cuvettes, and a take-out part 502 which takes out a cuvette
from the storage part 501. As shown in FIG. 20, in the
take-out part 502, a cuvette 504 is put on a swing rail 503
provided at the lowest portion in the storage part 501, and
the swing rail 503 is swung, whereby the cuvette 504 is sent
out from the storage part 501.

Meanwhile, in an analyzer, when there is no container
remaining in the storage part, the user needs to supply empty
containers into the storage part. From the viewpoint of
reducing the burden of work for the user, the greater the
storage capacity is, the better. In this regard, it is conceivable
to simply increase the volume of the storage part. However,
in this case, a part of a transporter, such as the above-
mentioned swing rail 503, that sends out a container from
the storage part may be buried with a large number of
containers. Accordingly, a container could not be appropri-
ately taken out.

Thus, it is conceivable that two storage parts are provided
s0 as to be adjacent to each other in the analyzer, containers
are first stored in a first storage part, containers in the first
storage part are then transported to a second storage part as
appropriate, and containers in the second storage part are
sent out by the transporter. In the case of such an analyzer,
while the overall storage capacity is increased by providing
two storage parts, the storage amount of containers in the
second storage part can be relatively reduced. Thus, it
becomes possible to prevent a part of the transporter such as
the swing rail 503 from being buried with containers.

However, in the case described above, a new transporter
for transporting containers in the first storage part to the
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second storage part is required. In addition, in order to
prevent a part of the above-described transporter such as the
swing rail 503 from being buried with containers in the
second storage part, the new transporter requires a function
of adjusting the amount of containers to be transported from
the first storage part to the second storage part. Accordingly,
the new transporter has a complicated and large structure,
which results in a large-sized analyzer.

SUMMARY OF THE INVENTION

The scope of the present invention is defined solely by the
appended claims, and is not affected to any degree by the
statements within this summary.

An analyzer (1) according to one aspect of the present
invention includes an analysis unit (24) configured to ana-
lyze a specimen; a first storage part (131) capable of storing
a container (B) capable of containing the specimen, the first
storage part (131) including an outlet (150) that allows the
container (B) to be discharged therethrough; a second stor-
age part (132) capable of storing the container (B) having
been discharged through the outlet (150) of the first storage
part (131); a transporter (133) configured to send out, from
the second storage part (132), the container (B) stored in the
second storage part (132); and a discharge controller (165,
300, 310) capable of controlling discharge of the container
(B) through the outlet (150) of the first storage part (131).

According to the present aspect, the analyzer (1) includes
two storage parts, i.e., the first storage part (131) and the
second storage part (132), and thus, the total volume of the
storage part can be increased. The container (B) stored in the
first storage part (131) can be discharged through the outlet
(150) of a bottom portion of the first storage part (131) to be
stored in the second storage part (132). In addition, the
discharge controller can control the discharge of the con-
tainer (B) through the outlet (150), thereby adjusting the
amount of the container (B) to be stored in the second
storage part (132). Accordingly, there is no need to sepa-
rately provide a new transporter that transports the container
(B) from the first storage part (131) to the second storage
part (132). Thus, increase in size of the analyzer (1) can be
suppressed. It should be noted that the “container (B)
capable of containing a specimen” encompasses a container
in which a substance other than a specimen is mixed with the
specimen.

The second storage part (132) may be capable of storing
the container (B) having dropped through the outlet (150) of
the first storage part (131), and the discharge controller (165,
300, 310) may be capable of controlling drop of the con-
tainer (B) through the outlet (150) of the first storage part
(131).

According to the present aspect, the container can be
discharged by use of dropping thereof from the first storage
part (131), and discharge of the container can be controlled.
Thus, the configuration of the analyzer (1) can be simplified.
It should be noted that “drop” may be any act of falling due
to gravity, and encompasses not only a case where the
container (B) directly falls through the outlet (150) into the
second storage part (132) but also a case where the container
(B) falls via a transport path or the like provided between the
outlet 150 of the first storage part (131) and the second
storage part (132).

An example of the discharge controller may include a
vibration providing mechanism (166) configured to provide
vibration to the container (B) stored in the first storage part
(131).
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According to the present aspect, in a state where a
plurality of containers (B) are stored in the first storage part
(131) and the containers (B) are congested due to natural
friction force among the containers (B), it is possible, by
means of the vibration providing mechanism (166), to
provide vibration to the plurality of containers (B) stored in
the first storage part, and to cause the containers (B) to drop
through the outlet (150) of the first storage part (131) due to
the vibration. As a result, dropping of the containers (B)
through the outlet (150) of the first storage part (131) can be
appropriately controlled.

The vibration providing mechanism (166) may provide
vibration in an upward direction with respect to the first
storage part (131).

According to the present aspect, vibration can be provided
in the opposite direction of gravity, to the containers (B)
stored in the first storage part (131). This facilitates move-
ment of the containers (B) congested in the first storage part
(131). Thus, dropping of the containers (B) through the
outlet (150) of the first storage part (131) can be appropri-
ately controlled.

The vibration providing mechanism (166) may include a
vibration plate (153) provided in a vicinity of the outlet
(150) of the first storage part (131), and a vibration member
(160) configured to vibrate the vibration plate (153).

According to the present aspect, vibration is provided
from the vibration plate (153) having a plate shape, to the
containers (B) in the vicinity of the outlet (150) of the first
storage part (131). Therefore, the vibration is effectively
transmitted, and dropping of the containers (B) through the
outlet (150) of the first storage part (131) can be appropri-
ately controlled.

The vibration plate (153) may form at least a part of a
bottom portion of the first storage part (131).

According to the present aspect, a bottom portion that is
in contact with the containers (B) stored in the first storage
part (131) vibrate. Thus, the vibration of the vibration plate
(153) is directly transmitted to the containers (B), and
dropping of the containers (B) through the outlet (150) can
be appropriately controlled.

The vibration plate (153) may form at least a part of an
edge of the outlet (150).

According to the present aspect, at least a part of the edge
of the outlet (150) vibrates. Accordingly, the vibration is
directly transmitted to the containers (B) in the vicinity of
the outlet (150), and dropping of the containers (B) through
the outlet (150) can be appropriately controlled.

The vibration plate (153) may have an upper face (153¢)
opposed to an interior of the first storage part (131), and a
side face (153d) opposed to the outlet (150). The upper face
(153¢) and the side face (153d) may be smoothly connected
to each other at an upper end of the edge of the outlet (150).

The container (B) could collide with the upper end of the
edge of the outlet (150) of the vibration plate (153) when
dropping through the outlet (150). However, according to
the present aspect, the upper face (153¢) and the side face
(153d) are smoothly connected to each other at the upper end
of the edge of the outlet (150). Accordingly, the container
(B) can be prevented from being damaged when colliding
with the upper end of the edge of the outlet (150).

The vibration member (160) may be provided at a back
face, of the vibration plate (153), which is not opposed to an
interior of the first storage part (131).

According to the present aspect, the container (B) does
not hit the vibration member (160) and the vibration member
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(160) is protected. Therefore, the container (B) and the
vibration member (160) can be prevented from being dam-
aged.

An example of the discharge controller may include a
rotation mechanism (303) provided in a vicinity of the outlet
(150) of the first storage part (131) and configured to
perform rotation drive.

According to the present aspect, in a state where a
plurality of containers (B) are stored in the first storage part
(131) and the containers (B) are congested due to natural
friction force among the containers (B), when the rotation
mechanism (303) rotates, it is possible to provide vibration
and direct force to the plurality of containers (B) stored in
the first storage part (131), and to cause the containers (B)
to be discharged through the outlet (150) of the first storage
part (131) due to external force such as the vibration. As a
result, discharge of the containers (B) through the outlet
(150) of the first storage part (131) can be appropriately
controlled.

The outlet (150) may have dimensions that satisfy a
relationship of L<D<2x[, when a maximum dimension of
the container (B) is defined as L. and a maximum opening
dimension of the outlet (150) is defined as D.

According to the present aspect, the containers (B) easily
remain in the vicinity of the outlet (150). Thus, dropping of
the containers (B) can be appropriately inhibited. Accord-
ingly, the amount of the container (B) to be discharged to the
second storage part (132) can be appropriately restricted.

The first storage part (131) may be configured to be able
to store a greater number of the containers (B) than the
second storage part (132).

According to the present aspect, the storage capacity of
the second storage part (132) is relatively small. Thus, it is
possible to inhibit occurrence of a state where the transporter
(133) of the second storage part (132) is buried with con-
tainers (B) and cannot perform transport. Meanwhile, since
the storage capacity of the first storage part (131) is rela-
tively large, the total volume of the two storage parts can be
increased.

The analyzer (1) may further include a housing configured
to cover a body of the analyzer, and the housing may be
provided with a lid (171) that allows access to the second
storage part (132).

According to the present aspect, if an excessive amount of
containers (B) have entered the second storage part (132), it
is possible to take out excess containers (B) in the second
storage part (132) to the outside of the housing by opening
the lid (171). Accordingly, maintenance work is facilitated.

The analyzer (1) may further include a sensor (260)
capable of detecting a state of transport of the container (B)
by the transporter (133); and a controller (26) programmed
to control operation of the discharge controller on the basis
of a detection result, by the sensor (260), of the state of
transport of the container (B).

According to the present aspect, the state of transport of
the container (B) from the second storage part (132) by the
transporter (133) can be detected by use of the sensor. Then,
on the basis of the state of transport, operation of the
discharge controller can be controlled to adjust discharge of
the container (B) through the outlet (150) of the first storage
part (131) into the second storage part (132). As a result, the
amount of the container (B) stored in the second storage part
(132) can be more strictly controlled.

The analyzer (1) may further include a loading part (130)
configured to allow the container (B) to be loaded into the
first storage part (131).
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According to the present aspect, the container (B) can be
appropriately loaded into the first storage part (131).

An analyzer according to one aspect of the present
invention includes an analysis unit configured to analyze a
specimen contained in a sample container; a first storage
container having an internal space in which a plurality of
sample containers are stored, a hole being formed at a part
of a bottom of the first storage container; a second storage
container having an internal space smaller than the internal
space of the first storage container, the second storage
container being arranged below the hole of the first storage
container and an opening being formed at an upper part of
the second storage container; a transporter configured to
send out, from the second storage container, the sample
container stored in the second storage container; and a
vibration member configured to vibrate the bottom of the
first storage container.

A control method for an analyzer (1) according to one
aspect of the present invention includes discharging a con-
tainer (B) capable of containing a specimen, from a first
storage part (131) storing the container (B); storing, into a
second storage part (132), the container (B) having been
discharged from the first storage part (131); and controlling
the discharging of the container (B) from the first storage
part (131).

According to the present aspect, the container (B) is
stored in two storage parts, i.e., the first storage part (131)
and the second storage part (132). Thus, the total volume of
the storage part can be increased. The container (B) stored
in the first storage part (131) can be discharged through the
outlet (150) of a bottom portion of the first storage part (131)
to be stored in the second storage part (132). In addition,
through controlling the discharging, discharging of the con-
tainer (B) through the outlet (150) can be controlled, thereby
adjusting the amount of the container (B) to be stored in the
second storage part (132). Accordingly, there is no need to
separately provide a new transporter that transports the
container (B) from the first storage part (131) to the second
storage part (132). Thus, increase in size of the analyzer (1)
can be suppressed.

The controlling of the discharging may be performed by
providing vibration to the container (B) stored in the first
storage part (131).

According to the present aspect, vibration can be provided
to a plurality of containers (B) stored in the first storage part,
and the containers (B) can be discharged through the outlet
(150) of the first storage part (131) due to the vibration. As
a result, discharging of the containers (B) through the outlet
(150) of the first storage part (131) can be appropriately
controlled.

The controlling of the discharging may be performed by
providing vibration in an upward direction with respect to
the first storage part (131).

According to the present aspect, vibration can be provided
in the opposite direction of gravity, to the container (B)
stored in the first storage part (131). This facilitates move-
ment of the container (B) remaining in the first storage part
(131). Thus, discharging of the container (B) through the
outlet (150) of the first storage part (131) can be appropri-
ately controlled.

The controlling of the discharging may be performed by
causing a rotation mechanism (303) to perform rotation
drive.

According to the present aspect, when the rotation mecha-
nism (303) rotates, it is possible to provide vibration and
direct force to a plurality of containers (B) stored in the first
storage part (131), and to cause the containers (B) to be
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discharged through the outlet (150) of the first storage part
(131) due to external force such as the vibration. As a result,
discharging of the containers (B) through the outlet (150) of
the first storage part (131) can be appropriately controlled.

The controlling of the discharging may be performed on
the basis of a state of transport of the container (B).

According to the present aspect, the amount of the con-
tainer (B) stored in the second storage part (132) can be
more accurately controlled.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing one example of a
configuration an analyzer;

FIG. 2 illustrates a horizontal cross-section showing the
outline of an internal configuration of the analyzer;

FIG. 3 is a perspective view showing one example of a
cuvette;

FIG. 4 is a perspective view showing one example of an
external view of a cuvette supply device;

FIG. 5 illustrates the upper face of the analyzer;

FIG. 6 illustrates a vertical cross-section showing one
example of an internal configuration of a loading part of the
cuvette supply device;

FIG. 7 illustrates a horizontal cross-section showing one
example of an internal configuration of a first storage part of
the cuvette supply device;

FIG. 8 illustrates a vertical cross-section showing one
example of internal configurations of the first storage part
and a second storage part viewed from the rear side;

FIG. 9 illustrates a vertical cross-section showing one
example of internal configurations of the first storage part
and the second storage part viewed from the left side;

FIG. 10 illustrates one example of inner structures of the
second storage part and a transporter;

FIG. 11 illustrates a lid, of a housing, that allows access
to the second storage part;

FIG. 12 illustrates one example of inner structures of the
second storage part and the transporter;

FIG. 13 illustrates a configuration of a transport path;

FIG. 14 illustrates a state where cuvettes are stored in the
first storage part and the second storage part;

FIG. 15 is a flow chart showing major operation steps of
a vibration providing mechanism;

FIG. 16 illustrates a case where a discharge controller
includes a rotation mechanism;

FIG. 17 illustrates a case where the discharge controller
includes an opening/closing mechanism;

FIG. 18 illustrates a case where the second storage part
includes a vibration member;

FIG. 19 is a schematic diagram for describing a configu-
ration according to a relevant technology; and

FIG. 20 is a schematic diagram for describing a configu-
ration according to the relevant technology.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hereinafter, a preferred embodiment of the present dis-
closure will be described with reference to the drawings. The
same elements are denoted by the same reference character,
and redundant description is omitted. The positional rela-
tionship such as up, down, right, and left are based on the
positional relationship shown in the drawings, unless oth-
erwise specified. Further, the dimensional proportions in the
drawings are not limited to the proportions shown therein.
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The embodiment below is merely an example for describing
the present disclosure, and the present disclosure is not
limited to this embodiment.

<Configuration of Analyzer>

FIG. 1 is a perspective view showing one example of an
external view of an analyzer 1 according to the present
embodiment. FIG. 2 is a schematic diagram showing a
configuration of the inside of the analyzer 1.

The analyzer 1 is configured to automatically analyze a
specimen such as blood. As shown in FIG. 1, the analyzer 1
includes a housing 10 having a substantially rectangular
parallelepiped outer shape. For example, the housing 10
includes a front wall 10q, a side wall 105 on the right side
when viewed from the front, a side wall 10¢ on the left side
when viewed from the front, a ceiling wall 104, and a rear
wall 10e.

As shown in FIG. 2, the analyzer 1 includes a specimen
container sending-in unit 20 which sends in a specimen
container A into the housing 10; a first table 21 which holds,
in an annular shape, a plurality of cuvettes B serving as
containers each capable of containing a specimen; a second
table 22 which holds a plurality of reagent containers C each
containing a reagent to be mixed with a specimen; a heating
unit 23 which holds and heats a cuvette B; an analysis unit
24 which holds a cuvette B and analyzes an analysis sample
(obtained by mixing a specimen and a reagent) in the cuvette
B; a discharge part 25 for discharging a cuvette B that has
been subjected to analysis; a controller 26; and the like.

In addition, the analyzer 1 includes, as devices that each
inject a liquid into a cuvette B a specimen injection arm 27
which injects, into a cuvette B on the first table 21, a
specimen in a specimen container A having been sent into
the specimen container sending-in unit 20; two reagent
injection devices 28, 29 each of which injects, into a cuvette
B, areagent in a reagent container C on the second table 22;
and the like.

Further, the analyzer 1 includes, as devices that each
transport a cuvette B, a cuvette supply device 30 which
supplies a cuvette B to the apparatus body; a first transport
arm 31 which transports, to the first table 21, the cuvette B
supplied by the cuvette supply device 30; a second transport
arm 32 which transports the cuvette B on the first table 21
to the first reagent injection device 28 and the heating unit
23; a third transport arm 33 which transports the cuvette B
in the heating unit 23 to the second reagent injection device
29, the analysis unit 24, and the discharge part 25; and the
like.

In a plan view, the specimen container sending-in unit 20
is disposed on the front side in the housing 10, and the first
table 21 and the second table 22 are disposed in the vicinity
of the center in the housing 10. The heating unit 23 is
disposed on the right side in the housing 10, and the analysis
unit 24 is disposed on the rear side. The discharge part 25 is
disposed between the heating unit 23 and the analysis unit
24. The cuvette supply device 30 is disposed on the left side
in the housing 10, between the analysis unit 24 and the first
table 21.

The specimen container sending-in unit 20 includes a rack
sending-in unit 40 which sends in a rack R holding a
plurality of specimen containers A; a specimen suction unit
41 which is accessible by the specimen injection arm 27 and
at which a specimen is suctioned from each specimen
container A in the rack R by the specimen injection arm 27;
a rack sending-out unit 42 which sends out the rack R
holding the specimen containers A from which the speci-
mens have been suctioned; and a transport device 43 which
transports the rack R in the order of the rack sending-in unit
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40, the specimen suction unit 41, and a rack sending-out unit
42. The transport device 43 transfers the rack R by using a
conveyer, for example.

The first table 21 has a circular shape and is configured to
be rotatable by a drive unit (not shown). The first table 21
includes a plurality of cuvette holders 50 each configured to
hold a cuvette B. The cuvette holders 50 are arranged at
equal intervals over the entire circumference of the first table
21 in the circumferential direction.

As shown in FIG. 3, the cuvette B includes a trunk portion
bl for holding a liquid; and a flange b2 provided near the
inlet of the trunk portion b1. The flange b2 protrudes radially
outward from an upper portion of the trunk portion b1, and
has a greater outer diameter than the trunk portion bl. The
cuvette B has a longitudinal dimension of about 30 mm, for
example. The trunk portion bl has an outer diameter D1 of
about 8 mm. The flange b2 has an outer diameter D2 of
about 10 mm. Each cuvette holder 50 shown in FIG. 2 has
a hole having a diameter that is greater than the outer
diameter D1 of the trunk portion b1 of the cuvette B and that
is smaller than the outer diameter D2 of the flange b2. The
cuvette holder 50 can hold a cuvette B, with the trunk
portion bl of the cuvette B accommodated in this hole.

The second table 22 is disposed inside the first table 21.
The second table 22 has a disk shape, and is configured to
be rotatable by a drive unit (not shown). The second table 22
includes a plurality of reagent container holders 60 each
configured to hold a reagent container C. The reagent
container holders 60 are arranged in multiple concentric
circles. The reagent container holders 60 are arranged at
equal intervals along the circumferential direction, for
example.

The heating unit 23 has a heating plate 70 of a circular
shape. The heating plate 70 has a plurality of cuvette holders
71 each configured to hold a cuvette B. The cuvette holders
71 are arranged at equal intervals over the entire circumfer-
ence near the outermost periphery of the heating plate 70, for
example. The heating plate 70 has a heat source (not shown),
and can heat the liquids in the cuvettes B held in the cuvette
holders 71, to a predetermined temperature.

The analysis unit 24 has an analysis plate 80 of a
rectangular shape. The analysis plate 80 has a plurality of
cuvette holders 81 each configured to hold a cuvette B. The
cuvette holders 81 are arranged in a plurality of rows along
the longitudinal direction of the analysis plate 80, for
example. The analysis unit 24 has a light applicator and a
light receiver (not shown). Light is applied from the light
applicator to a cuvette holder 81, the light having passed
through the analysis liquid in the cuvette B is received by the
light receiver, and on the basis of the result of the received
light, the specimen can be analyzed.

The discharge part 25 includes a discharge hole 82
through which a cuvette B is discharged. The discharge hole
82 is in communication with a cuvette collection unit (not
shown) provided at a lower portion of the housing 10.

In a plan view, the specimen injection arm 27 is disposed
between the first table 21 and the specimen suction unit 41
of the specimen container sending-in unit 20 in the housing
10. The specimen injection arm 27 includes a drive unit 90
which drives the specimen injection arm 27; and a nozzle 91
which injects and suctions a specimen.

For example, the drive unit 90 includes a rotation drive
unit which causes the specimen injection arm 27 to rotate in
the planar direction between the specimen suction unit 41
and the first table 21; and an up-down drive unit which
causes the specimen injection arm 27 to move in the
up-down direction. The nozzle 91 is provided at a leading
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end portion of the specimen injection arm 27, and can
suction and inject a specimen by means of a pump or the like
(not shown). According to such a configuration, the speci-
men injection arm 27 can access a specimen container A in
the specimen suction unit 41, suction a specimen, move to
a position above the first table 21, and inject the specimen
into a cuvette B on the first table 21.

The reagent injection device 28, 29 has a slender arm 100
in a plan view, and includes a nozzle 101 in a lower portion
thereof. The arm 100 of the first reagent injection device 28
extends from above the second table 22 to the vicinity of the
heating unit 23. The arm 100 of the second reagent injection
device 29 extends from the second table 22 to the vicinity of
the analysis unit 24. Each arm 100 is fixed to the ceiling of
the housing 10, for example.

The nozzle 101 is configured to be movable in the
longitudinal direction of the arm 100 and the up-down
direction with respect to the arm 100, by a drive unit (not
shown). The nozzle 101 of the first reagent injection device
28 is movable along the arm 100 from above the second
table 22 to the vicinity above the heating plate 70 of the
heating unit 23. The nozzle 101 of the second reagent
injection device 29 is movable along the arm 100 from
above the second table 22 to the vicinity above the analysis
plate 80 of the analysis unit 24. Each nozzle 101 can suction
and inject a reagent by means of a pump or the like (not
shown). The nozzle 101 includes a heat source and can heat
the suctioned reagent to a predetermined temperature.
According to such a configuration, the nozzle 101 of the first
reagent injection device 28 can access a reagent container C
on the second table 22, suction a reagent, move to the
vicinity above the heating plate 70, and inject the reagent
into a cuvette B held by the second arm 32 in the vicinity of
the heating plate 70. The nozzle 101 of the second reagent
injection device 29 can access a reagent container C on the
second table 22, suction a reagent, move to the vicinity
above the analysis plate 80, and inject the reagent to a
cuvette B held by the third arm 33 in the vicinity of the
analysis plate 80.

The cuvette supply device 30 is configured to store empty
cuvettes B having been loaded from outside, and sequen-
tially supply the cuvettes B to a cuvette sending-out part 182
described later. Details of the configuration of the cuvette
supply device 30 will be described later.

In a plan view, the first arm 31 is disposed between the
first table 21 and a transport path 181 described later of the
cuvette supply device 30 as shown in FIG. 2, for example.
The first arm 31 includes a drive unit 110 which drives the
first arm 31; and a cuvette holder 111 configured to hold a
cuvette B. For example, the drive unit 110 includes a rotation
drive unit which causes the first arm 31 to rotate in the planar
direction between the first table 21 and the cuvette sending-
out part 182 of the cuvette supply device 30; and an up-down
drive unit which causes the first arm 31 to move in the
up-down direction. The cuvette holder 111 is provided at a
leading end portion of the first arm 31, has a U-shape, for
example, and can hold a cuvette B by supporting, from
below, the flange b2 of the cuvette B. According to such a
configuration, the first arm 31 can hold a cuvette B in the
cuvette sending-out part 182 of the cuvette supply device 30,
move the cuvette B to a position above the first table 21, and
place the cuvette B into a cuvette holder 50 of the first table
21.

The second arm 32 is disposed at the heating plate 70 of
the heating unit 23, for example. The second arm 32 includes
a drive unit 115 which drives the second arm 32; and a
cuvette holder 116 configured to hold a cuvette B. For
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example, the drive unit 115 includes a rotation drive unit
which causes the second arm 32 to rotate in the planar
direction between the first table 21 and the heating plate 70;
an up-down drive unit which causes the second arm 32 to
move in the up-down direction; and an extension/contraction
drive unit which causes the second arm 32 to extend/contract
in the horizontal direction. The cuvette holder 116 is pro-
vided at a leading end portion of the second arm 32, has a
U-shape, for example, and can hold a cuvette B by support-
ing, from below, the flange b2 of the cuvette B. According
to such a configuration, the second arm 32 can hold a cuvette
B in a cuvette holder 50 of the first table 21, move the
cuvette B to a position below the nozzle 101 of the first
reagent injection device 28, or move the cuvette B to a
cuvette holder 71 of the heating plate 70.

In a plan view, the third arm 33 is disposed to a rear side
of the analysis unit 24 in the housing 10. The third arm 33
includes a drive unit 120 which drives the third arm 33; and
a cuvette holder 121 configured to hold a cuvette B. The
drive unit 120 includes a drive mechanism which moves the
third arm 33 in the right-left direction, the front-rear direc-
tion, and the up-down direction. The cuvette holder 121 is
provided at a leading end portion of the third arm 33, has a
U-shape, for example, and can hold a cuvette B by support-
ing, from below, the flange b2 of the cuvette B. According
to such a configuration, the third arm 33 can hold a cuvette
B in a cuvette holder 71 of the heating plate 70, move the
cuvette B to a position below the nozzle 101 of the second
reagent injection device 29, or move the cuvette B to a
cuvette holder 81 of the analysis unit 24. The third arm 33
can transport a cuvette B having been subjected to analysis,
to the discharge part 25.
<Configuration of Cuvette Supply Device>

FIG. 4 is a schematic perspective view showing a con-
figuration of the cuvette supply device 30. For example, the
cuvette supply device 30 includes a loading part 130 through
which empty cuvettes B are loaded; a first storage part 131
which stores the cuvettes B loaded from the loading part
130; a second storage part 132 which stores cuvettes B
discharged from the first storage part 131; and a transporter
133 which transports cuvettes B from the second storage
part 132.

For example, the loading part 130 includes an inlet 140
having a quadrangular shape; and a transport path 141
extending from the inlet 140 to the first storage part 131. As
shown in FIG. 5, when a lid 142 provided at the ceiling wall
104 of the housing 10 is opened, the inlet 140 is open in the
upper face of the housing 10. The transport path 141 extends
in a direction from the front side toward the rear side of the
housing 10. The transport path 141 has a substantially
quadrangular shape in a vertical cross-section, which is
perpendicular to the extending direction. As shown in FIG.
6, the transport path 141 has a bottom face 143 that is
gradually downwardly inclined from the inlet 140 toward
the first storage part 131.

As shown in FIG. 4, the first storage part 131 has a
rectangular parallelepiped outer shape. For example, the first
storage part 131 includes a side wall 1314 on the right side
when viewed from the front; a side wall 1315 on the left side
when viewed from the front; a ceiling wall 131¢; and a rear
wall 131d. The face on the front side of the first storage part
131 is open, and is connected to the transport path 141. As
shown in FIG. 7 and FIG. 8, the first storage part 131 has a
bottom portion 131e. FIG. 7 illustrates a horizontal cross-
section showing an internal configuration of the first storage
part 131. FIG. 8 illustrates a vertical cross-section showing
internal configurations of the first storage part 131 and the
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second storage part 132 viewed from the rear side of the
housing 10. FIG. 9 illustrates a vertical cross-section show-
ing internal configurations of the first storage part 131 and
the second storage part 132 viewed from the left side of the
housing 10.

As shown in FIG. 7, the bottom portion 131e has a
rectangular shape that is long in the right-left direction in a
plan view. For example, the bottom portion 131e includes an
outlet 150, a first inclined plate 151, a second inclined plate
152, and a vibration plate 153.

For example, the outlet 150 has a quadrangular shape, and
is open to the second storage part 132 below. The outlet 150
is adjacent to the rear wall 131d and is disposed at a position
closer to the side wall 131a on the right side relative to the
center in the right-left direction. The outlet 150 has dimen-
sions that satisfy the relationship of L<D<3xL, preferably,
the relationship of L<D<2xL, when the maximum dimen-
sion (the longitudinal dimension shown in FIG. 3) of the
cuvette B is defined as L and the maximum dimension (the
dimension of the diagonal line) of the outlet is defined as D.

As shown in FIG. 7 to FIG. 9, the first inclined plate 151
is provided on the front side of the first storage part 131 and
is smoothly continuous with the bottom face 143 of the
transport path 141. As shown in FIG. 7 and FIG. 9, the first
inclined plate 151 is inclined gradually downwardly toward
the outlet 150 which is on the right side relative to the center
in the right-left direction.

As shown in FIG. 7 and FIG. 8, the second inclined plate
152 is provided on the left side-wall 1315 side in the first
storage part 131, and is inclined gradually downwardly from
the left side-wall 1315 toward the outlet 150. In order to
facilitate sliding of cuvettes B, a resin that causes less
friction force (for example, polyacetal) is used for the first
inclined plate 151 and the second inclined plate 152.

As shown in FIG. 7, the vibration plate 153 has a
rectangular shape, for example, and forms a part of the
bottom portion 131e. The vibration plate 153 extends in the
horizontal direction from the right side-wall 131a toward the
outlet 150. The vibration plate 153 has a configuration, such
as having a thin plate shape or being made from a material
having a high elastic modulus, that easily vibrates compared
to the other surrounding parts.

As shown in FIG. 8, the vibration plate 153 has an
L-shape, for example. The vibration plate 153 includes a
horizontal portion 153a extending from the right side-wall
131a toward the outlet 150 side; and a perpendicular portion
1535 extending downwardly from the leading end of the
horizontal portion 153a. The perpendicular portion 1535 is
opposed to the outlet 150, and forms a part of the edge of the
outlet 150. An upper face 153¢ of the horizontal portion
153a serves as the upper face opposed to the interior of the
first storage part 131. An outer side face 1534 of the
perpendicular portion 1535 serves as the side face opposed
to the outlet 150. The upper face 153¢ of the horizontal
portion 153a and the outer side face 153d of the perpen-
dicular portion 1535 are smoothly connected to each other at
the upper edge of the edge of the outlet 150.

A vibration member 160 that vibrates in the up-down
direction is provided at the back face of the vibration plate
153. The vibration member 160 is a vibration actuator that
vibrates by being fed with electricity, for example. Vibration
of the vibration member 160 can be controlled by the
controller 26. The vibration member 160 causes the vibra-
tion plate 153 to vibrate, thereby being able to drop cuvettes
B stored in the first storage part 131, through the outlet 150
into the second storage part 132. In the present embodiment,
the vibration plate 153 and the vibration member 160 form
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a vibration providing mechanism 166, which forms a dis-
charge controller that controls dropping of cuvettes B from
the first storage part 131 to the second storage part 132.

As shown in FIG. 4, FIG. 8, and FIG. 9, the second
storage part 132 is provided immediately below the first
storage part 131. The second storage part 132 has a smaller
storage capacity than the first storage part 131.

As shown in FIG. 4, the second storage part 132 has a
front wall 132a; a side wall 13256 on the right side when
viewed from the front; a side wall 132¢ on the left side when
viewed from the front; a rear wall 132d; and a bottom wall
132e.

As shown in FIG. 10, the bottom wall 132¢ has an
inclined face having an inverted cone shape (mortar shape)
of which the center portion is at the lowest position thereof.

The upper face of the second storage part 132 is open, and
is exposed to the bottom portion 131e of the first storage part
131. Accordingly, as shown in FIG. 8, the upper face on the
left side when viewed from the rear of the second storage
part 132 is exposed to the second inclined plate 152 of the
bottom portion 131e, and immediately below the second
inclined plate 152, an empty space 170 that allows access to
the second storage part 132 from outside is formed. As
shown in FIG. 1, an openable lid 171 is provided at the left
side-wall 10c¢, of the housing 10, which corresponds to the
empty space 170 on the left side of the second storage part
132. When the lid 171 is opened as shown in FIG. 11, the
second storage part 132 can be accessed from outside of the
housing 10.

The transporter 133 shown in FIG. 4 takes out cuvettes B
in the second storage part 132 and sequentially transports the
cuvettes B to the cuvette sending-out part 182.

For example, the transporter 133 includes a taking-out
mechanism 180 which takes out a cuvette B in the second
storage part 132; the transport path 181 for transporting the
cuvette B taken out by the taking-out mechanism 180; and
the cuvette sending-out part 182 which holds the cuvette B
transported through the transport path 181.

As shown in FIG. 10 and FIG. 12, for example, the
taking-out mechanism 180 includes a perpendicular plate
190 provided such that the plate face is directed forward; a
rotation shaft 191 fixed to the plate face of the perpendicular
plate 190; a pick-up member 192 which swings up and down
about the rotation shaft 191 and picks up a cuvette B from
the second storage part 132; and a swing mechanism 193
which causes the pick-up member 192 to swing up and
down.

In the bottom wall 132e of the second storage part 132, a
slit 132/ is formed along the right-left direction. The per-
pendicular plate 190 is disposed at the slit 132f. The pick-up
member 192 has a substantially fan shape, for example, and
is mounted to the rotation shaft 191 such that the side face
of the fan shape is directed upward. The pick-up member
192 includes, at the upper face thereof, a placement portion
200 of a groove shape that allows a cuvette B to be placed
such that the longitudinal direction of the cuvette B is
aligned with the sending-out direction extending in the
right-left direction (i.e., in a state where the cuvette B is laid
down).

The swing mechanism 193 is a link mechanism. The
swing mechanism 193 can cause the pick-up member 192 to
rotate about the rotation shaft 191, thereby causing the
pick-up member 192 to swing between a first position at
which the placement portion 200 is located at the lowest
portion of the bottom wall 132e of the second storage part
132; and a second position at which the placement portion
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200 is inclined such that the sending-out direction side
thereof (right side) is positioned lower than the other side
thereof.

The transport path 181 is configured to stand the cuvette
B having slid to the sending-out direction side from the
inclined placement portion 200, such that the flange b2 is at
the upper side thereof; and send the cuvette B in this
standing state to the cuvette sending-out part 182.

Specifically, the transport path 181 has two [[ ]] parallel-
disposed linear rails 230 which are continuous to the
inclined placement portion 200, and which extend toward
the cuvette sending-out part 182. The rails 230 are inclined
s0 as to be gradually lowered toward the cuvette sending-out
part 182. A slit 231 is formed between the two rails 230. The
width of the slit 231 is greater than the outer diameter D1 of
the trunk portion bl of the cuvette B, and is smaller than the
outer diameter D2 of the flange b2. Accordingly, the trunk
portion b1 of the cuvette B enters the slit 231 in the transport
path 181 and the flange b2 is caught by the rails 230. As a
result, the cuvette B stands up, with the flange b2 at the
upper side. The cuvette B in the standing state slides along
the rails 230 and the slit 231, and drops.

As shown in FIG. 13, the cuvette sending-out part 182 has
a substantially rectangular parallelepiped outer shape. The
cuvette sending-out part 182 includes a rotary part 250
which is rotated by a drive unit (not shown), for example.
The rotary part 250 has a cylindrical shape, and the outer
peripheral face thereof is provided with a plurality of, e.g.,
three, accommodation holes 251. Each accommodation hole
251 has a substantially cylindrical shape that can accom-
modate a cuvette B from the outer peripheral face of the
rotary part 250. A cuvette B having dropped along the
transport path 181 is accommodated and held in an accom-
modation hole 251 when the rotary part 250 is rotated and
the accommodation hole 251 meets the slit 231 between the
rails 230. When no accommodation hole 251 meets the slit
231 between the rails 230, the cuvette B remains on the rails
230. Normally, the dropping amount of cuvettes B in the
transport path 181 is set to be large compared with the
number of cuvettes B that are held in the cuvette sending-out
part 182, and thus, a plurality of cuvettes B are accumulated
along the transport path 181 up to the upper portion of the
rails 230 (i.e., waiting state). The transport path 181 can hold
a predetermined number, e.g., 10, cuvettes B in accordance
with the length of the transport path 181.

The cuvette supply device 30 includes a sensor that can
detect the state of transport of cuvettes B by the transporter
133. Specifically, the transport path 181 is provided with a
first sensor 260 provided at the uppermost portion of the rails
230 and capable of detecting the presence or absence of a
cuvette B and passage of a cuvette B; and a second sensor
261 provided at the lowest portion of the rails 230 and
capable of detecting the presence or absence of a cuvette B.
The first sensor 260 and the second sensor 261 are each a
noncontact-type light sensor having a light applicator and
light receiver, for example. The first sensor 260 and the
second sensor 261 each detect the presence or absence of a
cuvette B on the basis of whether the light receiver has
received light applied from the light applicator. Detection
results by the first sensor 260 and the second sensor 261 are
outputted to the controller 26.

The controller 26 is a computer, for example. As a result
of a CPU executing a program stored in a memory, the
controller 26 can control drive of various drive units for the
specimen injection arm 27, the reagent injection devices 28,
29, the first arm 31, the second arm 32, the third arm 33, the
specimen container sending-in unit 20, the first table 21, the
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second table 22, the heating unit 23, the analysis unit 24, the
cuvette supply device 30, and the like, whereby an analysis
process on specimens can be performed. In particular, in the
analysis process, the controller 26 can control operation of
the vibration providing mechanism 166 on the basis of
detection results, by the sensors 260, 261, of the state of
transport of cuvettes B.

<Operation of Analyzer>

Next, operation (control) of the analyzer 1 configured as
described above is described.

First, before an analysis process on specimens such as
blood is started, a user loads a large number of empty
cuvettes B into the cuvette supply device 30. At this time, the
user opens the lid 142 of the ceiling wall 104 of the housing
10 shown in FIG. 5, and loads a large number of empty
cuvettes B through the inlet 140. The loaded cuvettes B pass
the transport path 141 to be supplied to the first storage part
131. As shown in FIG. 14, some of the cuvettes B supplied
to the first storage part 131 drop through the outlet 150 into
the second storage part 132, and the rest of the cuvettes B are
congested due to natural friction force among the cuvettes B,
and stored in the first storage part 131. At this time, a
substantially constant amount of cuvettes B, which is not too
much for the storage capacity of the second storage part 132,
are stored in the second storage part 132.

Next, when the transporter 133 is driven, the pick-up
member 192 swings up and down at a constant speed. As
shown in FIG. 12, the pick-up member 192 is firstly at the
first position corresponding to the lowest portion of the
second storage part 132, and then the pick-up member 192
rotates upward about the rotation shaft 191. The pick-up
member 192 picks up one cuvette B, swings upward to the
second position with the cuvette B placed on the placement
portion 200, and is inclined such that the sending-out
direction side of the placement portion 200 is positioned
lower than the other side thereof. The cuvette B slides to the
transport path 181 side in the sending-out direction, and
moves onto the rails 230 of the transport path 181. At this
time, as shown in FIG. 13, the trunk portion b1 of the cuvette
B falls into the slit 231 and the flange b2 is held by the rails
230, whereby the cuvette B is made to stand up. In this state,
the cuvette B drops along the slope of the transport path 181,
hits the rotary part 250 of the cuvette sending-out part 182,
and stops. When this is repeated, cuvettes B are sequentially
accumulated from the lower portion in the transport path
181, and finally, a predetermined number of cuvettes B are
held up to the uppermost portion of the transport path 181.

When the rotary part 250 is rotated at a predetermined
timing and the position of an accommodation hole 251 and
the position of the slit 231 are aligned with each other, the
cuvette B enters the accommodation hole 251. The cuvette
B in the cuvette sending-out part 182 is transported to the
first table 21 by the first arm 31 shown in FIG. 2, and is held
in a cuvette holder 50. This is repeated, and empty cuvettes
B are arranged on the first table 21 in the circumferential
direction.

Next, when an analysis process on specimens is started, a
rack R holding a plurality of specimen containers A is sent
into the rack sending-in unit 40 of the specimen container
sending-in unit 20, first. The rack R is transported by the
transport device 43 to the specimen suction unit 41. Next,
the specimen in a specimen container A in the rack R is
suctioned by the specimen injection arm 27, and is injected
into an empty cuvette B on the first table 21. Next, the
cuvette B is held by the second arm 32, and is moved to a
position below the first reagent injection device 28.
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Next, the reagent in a reagent container C on the second
table 22 is suctioned by the nozzle 101 of the first reagent
injection device 28, is heated to a predetermined tempera-
ture, and then, is injected into the cuvette B held by the
second arm 32. Accordingly, the specimen in the cuvette B
and the reagent are mixed together.

Next, the cuvette B is transported to the heating plate 70
of the heating unit 23 by the second arm 32. Here, the
mixture of the reagent and the specimen in the cuvette B is
heated to a predetermined temperature.

Subsequently, the cuvette B is held by the third arm 33,
and is moved to a position below the second reagent
injection device 29, for example. Next, the reagent in a
reagent container C on the second table 22 is suctioned by
the nozzle 101 of the second reagent injection device 29, and
is injected into the cuvette B held by the third arm 33.
Accordingly, the specimen in the cuvette B and the reagent
are mixed together, whereby an analysis sample is prepared.

Next, the cuvette B is transported to the analysis plate 80
of'the analysis unit 24 by the third arm 33. It should be noted
that there are cases where no reagent is injected by the
second reagent injection device 29. In such a case, the
cuvette B in the heating unit 23 is directly transported to the
analysis unit 24 by the third arm 33.

In the analysis unit 24, analysis on the analysis sample in
the cuvette B is performed. When the analysis ends, the
cuvette B is transported to the discharge part 25 by the third
arm 33, and is discharged.

During the analysis process described above, empty
cuvettes B are supplied from the second storage part 132 to
the cuvette sending-out part 182, and are supplied from the
cuvette sending-out part 182 to the first table 21. Thus,
cuvettes B in the second storage part 132 are gradually
reduced. Therefore, the second storage part 132 also needs
to be supplied with cuvettes B. Supply of cuvettes B to the
second storage part 132 is performed by causing the vibra-
tion providing mechanism 166 to operate, thereby causing a
plurality of cuvettes B in the first storage part 131 to drop
through the outlet 150. When the vibration providing mecha-
nism 166 is operated, the vibration member 160 vibrates and
then the vibration plate 153 vibrates to provide vibration to
cuvettes B therearound. Accordingly, some of the cuvettes B
drop due to the vibration. The dropping amount (supply
amount) of cuvettes B at this time is dependent on the
strength and time period of the vibration.

Next, control of the operation of the vibration providing
mechanism 166 when cuvettes B are supplied to the second
storage part 132 is described. FIG. 15 is a flow chart
showing a flow of major operation control of the vibration
providing mechanism 166.

First, the controller 26 grasps the state of transport, e.g.,
a number N of cuvettes B, in the transport path 181. The
number N of cuvettes B is grasped by use of control signals
and the like of the first sensor 260, the second sensor 261,
and the controller 26 itself. For example, the first sensor 260
counts the number of cuvettes B that have passed the
uppermost portion of the transport path 181. The controller
26 counts control commands which have been given to the
first arm 31 and which are each for sending out a cuvette B
from the cuvette sending-out part 182. Then, the number N
of cuvettes B is grasped by subtracting a number n2, which
is the number of cuvettes B having been sent out from the
cuvette sending-out part 182, from a number n1, which is the
number of cuvettes B counted by the first sensor 260, for
example. For counting the number n2 of cuvettes B, a sensor
may be provided to the cuvette sending-out part 182 to count
the number n2. Alternatively, the number n2 of cuvettes B
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may be obtained as the number of cuvettes B, counted by the
second sensor 261, that have been transported from the
transport path 181 to the cuvette sending-out part 182.

The controller 26 controls the operation of the vibration
providing mechanism 166 on the basis of the number N of
cuvettes B in the transport path 181.

For example, when it has been determined that the num-
ber N of cuvettes B in the transport path 181 is not smaller
than a predetermined threshold H, e.g., 7 or greater, against
the maximum number 10, the vibration providing mecha-
nism 166 does not provide vibration. Meanwhile, when the
number N of cuvettes B in the transport path 181 is smaller
than the predetermined threshold H, i.e., when 6 or smaller,
the vibration providing mechanism 166 provides vibration.

When the vibration providing mechanism 166 provides
vibration, the degree of vibration may be changed in accor-
dance with the number N of cuvettes B. For example, when
the number N of cuvettes B is not smaller than 3 and not
greater than 6, vibration is intermittently provided for a
predetermined time period. For example, when the number
N of cuvettes B is not smaller than 0 and not greater than 2,
vibration is continuously provided for a predetermined time
period.

Further, when the number N of cuvettes B is 0 and a state
of the number N of cuvettes B being 0 continues for not less
than a predetermined time period, e.g., 30 seconds or longer,
there is a possibility that neither the first storage part 131 nor
the second storage part 132 has any cuvettes B therein. Thus,
vibration is stopped. The time period of the continuation of
the state of the number N being O can be detected by the
second sensor 261.

According to the present embodiment, the analyzer 1
includes two storage parts, i.e., the first storage part 131 and
the second storage part 132, and thus, the total volume of the
storage part can be increased. Cuvettes B stored in the first
storage part 131 can be caused to drop through the outlet 150
of the bottom portion 131e of the first storage part 131 to be
stored in the second storage part 132. In addition, the
vibration providing mechanism 166 can control the dropping
of cuvettes B through the outlet 150, thereby adjusting the
amount of cuvettes B to be stored in the second storage part
132. Accordingly, there is no need to separately provide a
new transporter that transports cuvettes B to the second
storage part 132. Thus, increase in size of the analyzer can
be suppressed.

The vibration providing mechanism 166 provides vibra-
tion to the cuvettes B in the first storage part 131. Therefore,
in a state where the cuvettes B in the first storage part 131
are congested by natural friction force among the cuvettes B,
it is possible to provide vibration to a plurality of cuvettes B
in the first storage part 131, and to cause the cuvettes B to
drop through the outlet 150 of the first storage part 131 due
to the vibration. As a result, dropping of cuvettes B through
the outlet 150 of the first storage part 131 can be appropri-
ately controlled.

Since the vibration providing mechanism 166 provides
vibration in the upward direction from the outlet 150 side of
the first storage part 131, vibration can be provided in the
opposite direction of gravity, to the cuvettes B stored in the
first storage part 131. This facilitates movement of the
cuvettes B congested in the first storage part 131. Thus,
dropping of cuvettes B through the outlet 150 of the first
storage part 131 can be appropriately controlled.

The vibration providing mechanism 166 includes the
vibration plate 153 disposed in the vicinity of the outlet 150
of the first storage part 131, and the vibration member 160
which vibrates the vibration plate 153. Accordingly, vibra-
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tion is provided from the vibration plate 153 having a plate
shape, to the cuvettes B in the vicinity of the outlet 150 of
the first storage part 131. Therefore, the vibration is effec-
tively transmitted, and dropping of cuvettes B through the
outlet 150 of the first storage part 131 can be appropriately
controlled. The “vicinity of the outlet 150" includes a range
within 20 cm, preferably within 15 cm, and more preferably
within 5 cm, from the outlet 150.

Since the vibration plate 153 forms a part of the bottom
portion 131e of the first storage part 131, a bottom portion
that is in contact with cuvettes B stored in the first storage
part 131 vibrates. As a result, the vibration of the vibration
plate 153 is directly transmitted to the cuvettes B, and
dropping of cuvettes B through the outlet 150 can be
appropriately controlled.

Since the vibration plate 153 forms at least a part of the
edge of the outlet 150, a part of the edge of the outlet 150
vibrates. As a result, the vibration is directly transmitted to
cuvettes B in the vicinity of the outlet 150, and dropping of
cuvettes B through the outlet 150 can be appropriately
controlled.

The vibration plate 153 has the upper face 153¢ opposed
to the interior of the first storage part 131 and the outer side
face 153d opposed to the outlet 150. The upper face 153¢
and the outer side face 1534 are smoothly connected to each
other at the upper end of the edge of the outlet 150.
Accordingly, cuvettes B can be prevented from being dam-
aged when colliding with the upper end of the edge of the
outlet 150.

The vibration member 160 is provided at the back face, of
the vibration plate 153, which is not opposed to the interior
of the first storage part 131. Therefore, cuvettes B are
prevented from hitting the vibration member 160, and the
cuvettes B and the vibration member 160 are protected.
Accordingly, the vibration member 160 can be prevented
from being damaged.

The outlet 150 has dimensions that satisfy the relationship
of L<D<2xL when the maximum dimension of the cuvette
B is defined as L, and the maximum opening dimension of
the outlet 150 is defined as D. This allows cuvettes B to
easily remain in the vicinity of the outlet 150. Thus, drop-
ping of cuvettes B can be appropriately inhibited. Accord-
ingly, the amount of cuvettes B that drop into the second
storage part 132 can be appropriately restricted. In the case
of DEL, cuvettes B could be stuck in the outlet 150. In the
case of 2xL.SD, too many cuvettes B could drop through the
outlet 150.

The first storage part 131 is configured to be able to store
more cuvettes B than the second storage part 132. Accord-
ingly, the storage capacity of the second storage part 132 is
relatively small. Thus, it is possible to inhibit occurrence of
a state where the transporter 133 of the second storage part
132 is buried with cuvettes B and cannot perform transport.
Meanwhile, since the storage capacity of the first storage
part 131 is relatively large, the total volume of the two
storage parts can be increased.

The analyzer 1 includes the housing 10 which covers the
body of the analyzer, and the housing 10 is provided with the
lid 171 that allows access to the second storage part 132.
Therefore, if an excessive amount of cuvettes B have entered
the second storage part 132, it is possible to take out excess
cuvettes B in the second storage part 132 to the outside of
the housing 10 by opening the lid 171. As a result, mainte-
nance work is facilitated.

The analyzer 1 includes the sensors 260, 261 that can each
detect the state of transport of cuvettes B by the transporter
133; and the controller 26 which controls operation of the
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vibration providing mechanism 166 on the basis of detection
results, by the sensors 260, 261, of the state of transport of
cuvettes B. Thus, the state of transport of cuvettes B from the
second storage part 132 by the transporter 133 can be
detected by use of the sensors 260, 261. Then, on the basis
of'the state of transport, operation of the vibration providing
mechanism 166 can be controlled so as to adjust dropping of
cuvettes B through the outlet 150 of the first storage part 131
into the second storage part 132. As a result, the amount of
cuvettes B stored in the second storage part 132 can be more
strictly controlled. For grasping the state of transport of
cuvettes B, either one of the sensors 260, 261 may be used,
or a sensor other than the sensors 260, 261, a control signal,
or the like may be used.

Since the analyzer 1 includes the loading part 130 for
loading cuvettes B into the first storage part 131, cuvettes B
can be appropriately loaded into the first storage part 131.
<Another Aspect of Discharge Controller>

In the above embodiment, the discharge controller that
can control the dropping of cuvettes B through the outlet 150
of the first storage part 131 has the vibration providing
mechanism 166. However, the discharge controller may
have another mechanism.

For example, as shown in FIG. 16, the discharge control-
ler 300 may have a rotation mechanism 303 which is
provided in the vicinity of the outlet 150 and which performs
rotation drive. For example, the rotation mechanism 303
includes a rotating body 301 provided in the vicinity of the
outlet 150, and a motor 302 which drives the rotating body
301. The drive of the motor 302 is controlled by the
controller 26. In this case, similar to the case of the vibration
providing mechanism 166, the rotation drive of the rotation
mechanism 303 is controlled in accordance with the number
N of cuvettes B in the transport path 181. For example, when
the number N of cuvettes B is smaller than the predeter-
mined threshold H, the rotating body 301 of the rotation
mechanism 303 is rotated, and when the number N is not
smaller than the predetermined threshold H, the rotating
body 301 of the rotation mechanism 303 is not rotated.
When the rotating body 301 of the rotation mechanism 303
is rotated, vibration and direct force are provided to a
plurality of cuvettes B stored in the first storage part 131, and
due to the external force such as the vibration, cuvettes B
drop through the outlet 150 of the first storage part 131 to be
stored in the second storage part 132. Meanwhile, when the
rotation of the rotating body 301 of the rotation mechanism
303 is stopped, cuvettes B do not drop through the outlet 150
of the first storage part 131, and cuvettes B are not supplied
to the second storage part 132.

Also in the present aspect, dropping of cuvettes B through
the outlet 150 of the first storage part 131 can be appropri-
ately controlled.

As still another aspect, the discharge controller 310 may
have an opening/closing mechanism 313 which opens/closes
the outlet 150 as shown in FIG. 17. For example, the
opening/closing mechanism 313 includes an opening/clos-
ing plate 311 provided at the outlet 150, and a motor 312
which drives the opening/closing plate 311. The drive of the
motor 312 is controlled by the controller 26. In this case,
similar to the case of the vibration providing mechanism
166, the opening/closing drive of the opening/closing
mechanism 313 is controlled in accordance with the number
N of cuvettes B in the transport path 181. For example, when
the number N of cuvettes B is smaller than the predeter-
mined threshold H, the opening/closing plate 311 of the
opening/closing mechanism 313 is opened, whereby the
outlet 150 is made open. When the number N is not smaller
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than the predetermined threshold H, the opening/closing
plate 311 of the opening/closing mechanism 313 is closed,
whereby the outlet 150 is closed. When the outlet 150 is
made open, cuvettes B drop through the outlet 150 of the
first storage part 131 to be stored in the second storage part
132. Meanwhile, when the outlet 150 is closed, cuvettes B
do not drop through the outlet 150 of the first storage part
131, and cuvettes B are not supplied to the second storage
part 132.

According to the present aspect, dropping of cuvettes B
through the outlet 150 of the first storage part 131 can be
appropriately controlled.

In the embodiment described above, as shown in FIG. 18,
the second storage part 132 may include a vibration member
320. For example, the vibration member 320 is provided in
an upper portion of the front wall 1324 of the second storage
part 132. The vibration member 320 is a vibration actuator.
The drive of the vibration member 320 is controlled by the
controller 26. The controller 26 controls the drive of the
vibration member 320 on the basis of the presence or
absence, detected by the first sensor 260, of a cuvette B at
the uppermost portion of the transport path 181, for
example.

Specifically, when the first sensor 260 does not detect any
cuvette B for not less than a predetermined time period, e.g.,
15 seconds or longer, the vibration member 320 is vibrated.
Accordingly, for example, such a cuvette B that is caught at
an upper portion of the second storage part 132 falls to the
lowest portion, and is transported by the transporter 133. As
a result, the cuvette B can be appropriately sent out from the
second storage part 132.

Although a preferable embodiment of the present disclo-
sure has been described with reference to the attached
drawings, the present disclosure is not limited thereto. It is
clear that a person skilled in the art could conceive of
various changes and modifications within the scope of the
idea described in claims. It is understood that such changes
and modifications are also included in the technological
scope of the present disclosure.

For example, the vibration providing mechanism 166 in
the embodiment described above includes the vibration plate
153 and the vibration member 160, but not limited thereto,
the vibration providing mechanism 166 may have another
configuration. The shapes, the provision positions, and the
provision numbers of the vibration plate 153 and the vibra-
tion member 160 may be those in other aspects. In particular,
the vibration plate 153 is not necessarily provided in the
bottom portion 131e of the first storage part 131, but may be
provided at any of side walls that are close to the outlet 150,
for example.

The analyzer 1 has components such as the first table 21,
the second table 22, the heating unit 23, and the analysis unit
24 as shown in FIG. 2. However, the analyzer of the present
disclosure is not limited thereto, and may have another
structure. The analyzer of the present disclosure can be
applied not only to blood coagulation analysis but also to
another type of blood analysis such as a hematoimmunology
test, as well as analysis of specimens other than blood. The
cuvette supply device 30 does not necessarily have the
configuration described in the above embodiment, and may
have another configuration. Also, the configurations of the
first storage part 131, the second storage part 132, the
transporter 133, and the like are not limited to those in the
above embodiment. The discharge controller may be imple-
mented as a component other than the vibration providing
mechanism 166, the rotation mechanism 303, or the open-
ing/closing mechanism 313. The shape and the configuration
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of the cuvette B are not limited to those in the above
embodiment, and another container may be used. In the
embodiment described above, the cuvette B directly drops
through the outlet 150 of the first storage part 131 into the
second storage part 132. However, for example, a transport
path or the like for the cuvette B may be provided between
the outlet 150 of the first storage part 131 and the second
storage part 132, and the cuvette B may drop, due to gravity,
through the outlet 150 of the first storage part 131 via the
transport path into the second storage part 132.

What is claimed is:

1. An analyzer comprising:

an analysis unit configured to analyze a specimen;

a first storage part configured to store a plurality of
containers capable of containing the specimen, the first
storage part including an outlet that allows the contain-
ers to be discharged therethrough;

a second storage part configured to store the containers
having been discharged through the outlet of the first
storage part, the outlet opened between the first storage
part and the second storage part;

a transporter configured to send out, from the second
storage part, the containers stored in the second storage
part; and

a discharge controller comprising a vibration member
disposed between the first storage part and the second
storage part, the discharge controller configured to
cause vibration of the containers in the first storage part
so that at least some of the containers independently
drop by gravity out of the first storage part and into the
second storage part through the outlet,

wherein the discharge controller includes:

a vibration plate provided in a vicinity of the outlet of the
first storage part, wherein the vibration plate includes a
first plate portion perpendicularly arranged with respect
to a second plate portion such that the first plate portion
is disposed along a wall of the first storage part; and

the vibration member configured to vibrate the first plate
portion and the second plate portion of the vibration
plate.

2. The analyzer of claim 1, wherein

the second storage part is arranged to receive the con-
tainers having dropped through the outlet of the first
storage part, and

the discharge controller is configured to control drop of
the containers through the outlet of the first storage
part.

3. The analyzer of claim 1, wherein the vibration member
provides vibration in an upward direction with respect to the
first storage part.

4. The analyzer of claim 1, wherein the first plate portion
of'the vibration plate forms at least a part of a bottom portion
of'the first storage part, and the second plate portion extends
to the outlet to form an edge of the outlet.

5. The analyzer of claim 4, wherein the first plate portion
is perpendicularly coupled with the second plate portion to
form the edge of the outlet.

6. The analyzer of claim 5, wherein

the first plate portion of the vibration plate has an upper
face facing an interior of the first storage part and the
second plate portion of the vibration plate includes a
side face positioned in the outlet, and

the upper face and the side face are perpendicularly
connected to each other at an upper end of the edge of
the outlet so that the containers contacting the edge
when dropping through the outlet are undamaged.
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7. The analyzer of claim 1, wherein the vibration member
is provided to the first plate portion of the vibration plate.

8. The analyzer of claim 1, wherein the outlet has dimen-
sions that satisty a relationship of L<D<2xIL when a maxi-
mum dimension of the containers is defined as L and a
maximum opening dimension of the outlet is defined as D.

9. The analyzer of claim 1, wherein the first storage part
is configured to be able to store a greater number of the
containers than the second storage part.

10. The analyzer of claim 1, further comprising a housing
configured to cover a body of the analyzer, wherein the
housing is provided with a lid that allows access to the
second storage part.

11. The analyzer of claim 1, further comprising:

a sensor arranged to detect a state of transport of the

containers by the transporter; and

a controller programmed to control operation of the
discharge controller based on a detection result, by the
sensor, of the state of transport of the containers.

12. The analyzer of claim 1, further comprising a loading
part configured to allow the containers to be loaded into the
first storage part.

13. The analyzer of claim 1, wherein the vibration mem-
ber cooperatively operates with the vibration plate to cause
vibration of the containers to lower frictional forces between
the containers so that at least some of the containers inde-
pendently drop by gravity out of the first storage part into the
second storage part through the outlet.

14. The analyzer of claim 1, wherein the first plate portion
and the second plate portion are cooperatively operative
with the vibration member to create motion of the containers
in the first storage part and in the outlet that causes at least
some of the containers to independently drop by gravity out
of the first storage part into the second storage part through
the outlet.

15. An analyzer comprising:

an analysis unit configured to analyze a specimen;

a first container storage having an internal space in which
a plurality of sample containers are stored, a hole being
formed in a part of a horizontal bottom of the first
container storage, wherein the hole is dimensioned to
allow some of the plurality of sample containers in the
first container storage to fall through the hole and hold
against falling through the hole a rest of the plurality of
sample containers congested on the horizontal bottom
of the first container storage;

a second container storage positioned vertically below the
first container storage and having an internal space
configured to receive and store said some of the plu-
rality of sample containers that vertically fall from the
first container storage through the hole;

a transporter configured to send out, from the second
container storage, a sample container stored in the
second container storage; and

a vibration member positioned at least partially in the hole
to vibrate the horizontal bottom of the first container
storage to shake the rest of the plurality of sample
containers congested on the horizontal bottom of the
first container storage so that the rest of the plurality of
sample containers congested on the horizontal bottom
of the first container storage fall by gravity through the
hole into the second container storage.

16. An analyzer comprising:

an analysis unit configured to analyze a specimen;

a first storage part configured to store a plurality of
containers capable of containing the specimen, the first
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storage part including an outlet that allows the contain-
ers to be discharged therethrough;

a second storage part configured to store the containers
having been discharged through the outlet of the first
storage part,;

a third storage part configured to receive at least two
containers one at a time from the second storage part;

a transporter configured to pick up the at least two
containers one at a time from the second storage part
and move the picked up at least two containers to the
third storage part; and

a discharge controller comprising a rotation mechanism
rotating around a single axis, the discharge controller
configured to transfer at least one of the containers in
the first storage part to the outlet by rotation of the
rotation mechanism, the rotation mechanism being
disposed at least partially in the outlet so that the at
least one of the containers is delivered from the first
storage part into the second storage part through the
outlet.

17. An analyzer comprising:

an analysis unit configured to analyze a specimen;

a first container storage configured to store at least two
containers each capable of containing the specimen
therein, the first container storage including an outlet at
a bottom of the first container storage that allows the at
least two containers to fall therethrough;

a second container storage located right below the outlet
of the first container storage and configured to receive
and stationarily store therein the at least two containers
that have fallen through the outlet of the first container
storage;

a third container storage configured to receive the at least
two containers one at a time from the second container
storage, the third container storage having an inclined
path that stores the at least two containers in a line
along the path;

a container transporter configured to pick up the at least
two containers one at a time from the second container
storage and move the picked up at least two containers
to the third container storage;

an arm configured to send out, from the third container
storage, the at least two containers stored in the third
container storage; and

a discharge controller comprising a vibration member
disposed at least partially in the outlet, the discharge
controller configured to cause vibration of the contain-
ers in the first container storage so that the at least two
containers drop by gravity out of the first container
storage into the second container storage through the
outlet.

18. The analyzer according to claim 17, wherein the
discharge controller is operated to control vibration of the
vibration member according to a number of containers
stored in the third container storage and stop vibration of the
vibration member (i) when the number of containers stored
in the third container storage is not smaller than a threshold
maximum number and (ii) when the number of containers
continues to be not larger than a threshold minimum number,
which is smaller than the threshold maximum number, for a
predetermined time period.

19. An analyzer comprising:

an analysis unit configured to analyze a specimen;

a first container storage configured to store at least two
containers each capable of containing the specimen
therein, the first container storage including an outlet at
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a bottom of the first container storage that allows the at
least two containers to fall therethrough;

a second container storage located right below the outlet
of the first container storage and configured to receive
and stationarily store therein the at least two containers
that have fallen through the outlet of the first container
storage;

a third container storage configured to receive the at least
two containers one at a time from the second container
storage, the third container storage having an inclined
path that stores the at least two containers in a line
along the path;

a container transporter configured to pick up the at least
two containers one at a time from the second container
storage and move the picked up at least two containers
to the third container storage;

an arm configured to send out, from the third container
storage, the at least two containers stored in the third
container storage; and

a discharge controller comprising a rotation mechanism
rotating around a single axis and disposed at least
partially in the outlet, the discharge controller operated
to rotate the rotation mechanism so that the at least two
containers contacting the rotating member are deliv-
ered by rotation of the rotating member out of the first
container storage into the second container storage
through the outlet.

20. An analyzer comprising:

an analysis unit configured to analyze a specimen;

a first container storage configured to store at least two
containers each capable of containing the specimen
therein, the first container storage including an outlet at
a bottom of the first container storage that allows the at
least two containers to fall therethrough;

a second container storage located right below the outlet
of the first container storage and configured to receive

10

15

20

25

30

35

24

and stationarily store therein the at least two containers
that have fallen through the outlet of the first container
storage;

a third container storage configured to receive the at least
two containers one at a time from the second container
storage, the third container storage having an inclined
path that stores the at least two containers in a line
along the path;

a container transporter configured to pick up the at least
two containers one at a time from the second container
storage and move the picked up at least two containers
to the third container storage;

an arm configured to send out, from the third container
storage, the at least two containers stored in the third
container storage; and

a discharge controller comprising a shutter disposed at the
outlet, the discharge controller configured to operate
the shutter to open and close the outlet so that when the
shutter opens the outlet, the at least two containers drop
by gravity out of the first container storage into the
second container storage through the outlet, whereas
when the shutter closes the outlet, the at least two
containers are blocked by the shutter from dropping in
the second container storage, wherein the discharge
controller is configured to operate the shutter to open
and close the outlet according to a number of containers
stored in the third container storage so that the shutter
closes the outlet when the number of containers stored
in the third container storage is not smaller than a
threshold number, whereas the shutter opens the outlet
when the number of containers stored in the third
container storage is equal to or larger than the threshold
number.



